Designing microbial systems for gene expression in the field.
Unlike bacteria grown in the laboratory, genetically modified microorganisms destined for deliberate release as agents of bioremediation, or as live vaccines must be able to express their phenotype under the control of external signals that are present in the environment into which they are released. This is a major difference from other biotechnological processes (for example, in a bioreactor) in which the working conditions can be fixed at the will of the operator. In the field, operating conditions are determined by the external environment. The main problem is, therefore, how to programme bacteria physiologically and genetically to express the desired phenotype at the correct level and the right time, under physicochemical circumstances over which we have little or no control. This challenge has encouraged the development of new broad-host-range expression systems specifically tailored for bacteria, particularly Pseudomonas, but also various other Gram-negative organisms, for use in the field.